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1.0 Introduction

The Hazard Ranking System (HRS) is the
principal mechanism the U.S. Environmental
Protection Agency (EPA) uses to place sites
on the National Priorities List (NPL). The HRS
serves as a screening device to evaluate the
potential for releases of uncontrolled

hazardous substances to cause human health .

or environmental damage. The HRS provides
a measure of relative rather than absolute
risk. It is designed so that it can be
consistently applied to a wide variety of
sites.

1.1 Definitions

Acute toxicity: Measure of toxicological
responses that result from a single exposure

to a substance or from multiple exposures
within a short period of time (typically
several days or less). Specific measures of
acute toxicity used within the HRS include
lethal doseso (LDso) and lethal concentrationse
{LCso), typically measured within a 24-hour to
96-hour period.

Ambient Aquatic Life Advisory :
Concentrations (AALACs): EPA’s advisory
concentration limit for acute or chronic
toxicity to aquatic organisms as established
under section 304(a)(1) of the Clean Water
Act, as amended.

Ambient Water Quality Criteria (AWQC):
EPA's maximum acute or chronic toxicity
concentrations for protection of aquatic life
and its uses as established under section
304(a)(1) of the Clean Water Act, as
amended.

Bioconcentration factor (BCF): Measure of
the tendency for a substance to accumulate
in the tissue of an aquatic organism. BCF is
determined by the extent of partitioning of a
substance, at equilibrium, between the tissue
of an aquatic organism and water. As the
ratio of concentration of a substance in the
organism divided by the concentration in
water, higher BCF values reflect a tendency
for substances to accumulate in the tissue of
aquatic organisms. [unitless].

Biodegradation: Chemical reaction of a.
substance induced by enzymatic activity of
microorganisms.

CERCLA: Comprehensive Environmental
Response, Compensation, and Liability Act of
1980, as amended (Pub. L. 96-510, as
amended).

Chronic toxicity: Measure of toxicological
responses that result from repeated exposure
to a substance over an extended period of
time (typically 3 months or longer). Such
responses may persist beyond the exposure
or-may not appear until much later in time
than the exposure. HRS measures of chronic
toxicity include Reference Dose (RfD) values.

Contract Laboratory Program (CLP):
Analytical program developed for CERCLA
waste site samples to fill the need for legally
defensible analytical results supported by a
high level of quality assurance and
documentation.

Contract-Required Detection Limit (CRDL).
Term equivalent to contract-required
quantitation limit, but used primarily for
inorganic substances.

Contract-Required Quantitation Limit
{CRQL): Substance-specific level that a CLP
laboratory must be able to routinely and
reliably detect in specific sample matrices. It
is not the lowest detectable level achievable,
but rather-the level that a CLP laboratory
should reasonably quantify. The CRQL may
or may not be equal to the quantitation limit
of a given substance in a given sample. For
HRS purposes, the term CRQL refers to both
the contract-required quantitation limit and
the contract-required detection limit.

Curie (Ci): Measure used to quantify the
amount of radioactivity. One curie equals 37
billion nuclear transformations per second,
and one picocurie (pCi) equals 10”2 Ci.

Decay product: 1sotope formed by the
radioactive decay of some other isotope. This
newly formed isotope possesses physical and
chemical properties that are different from
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TABLE 2-4.—TOXICITY FACTOR EVALUATION—CONCLUDED

Acute Toxicity (Human)
7 U o , . ) Assigned

Orat LDy, (mg/kg) Dermal LDso (Mmg/kg) Dust or mist LCse (mg/N Gas or vapor LGCse (ppm) vaiue
LD 50 < Sevememramcnsernn - LCw < 20 1,000
5 < Dy < 50. y 20 € LCso € 200 aerceneemereesrisrsone 100
50 < LDy < 500.... . Cso < 200 < LCio < 2,000...cccmurerinen 10
500 < LDy 200 < LD, 20 < LG |2,00()5LC;., 1
LDyo 10t avallable ......c.coecvenerecssernsses LDso NOt available .........ceveveeecmenericenaned £Cse NOt aVAIADIE.......ccercreerransrarcnenes | LGso not available.......cc.oeneceevereeecsnneane 0

If a toxicity factor value of 0 is assigned to
ali hazardous substances available to a

particular pathway (that is, insufficient
- toxicity data are available for evaluating all
the substances}, use a default value of 100 as
the overall human toxicity factor value for all
hazardous substances available to the
pathway. For hazardous substances having
usable toxicity data for multiple exposure
routes {for example, inhalation and
ingestion}, consider all exposure routes and
use the highest assigned value, regardless of
exposure route, as the toxicity factor value.

For HRS purposes, assign both asbestos
2nd lead (and its compounds) a human
toxicity factor value of 10,000,

Separate criteria apply for assigning factor
values for human toxicity and eccsystem
toxicity for radionuclides {see sections 7.2.1
and 7.2.2).

2.4.1.2 Hazardous substance selection.
For each hazardous substance evaluated for
a migration pathway (or threat), combine the
human toxicity factor vaiue (or ecosystem
toxicity factor value) for the hazardous
substance with a mobility, persistence, and/
or bicaccumulation {or ecosystem
bioaccumulation) potential factor value as
follows: : -

* Ground water migration.

~Determine a combined human toxicity/
mobility factor value for the hazardous
substance (see section 3.2.1).
¢ Surface water migration-overland/flood
migration component.

~Determine a combined human toxicity/
- persistence factor value for the
hazardous substance for the drinking
water threat (see section 4.1.2.2.1).

—Determine a combined human toxicity/
persistence/bioaccumulation factor
value for the hazardous substance for
the human food chain threat (see
section 4.1.3.2.1).

-Determine a combined ecosysiem
toxicity/persistence/bioaccumulation
factor value for the hazardous
substance for the environmental threat
(see section 4.1.4.2.1).

* Surface water migration-ground water to
surface water migration component.

—Determine a combined human toxicity/
mobility/persistence factor value for
the hazardous substance for the
drinking water threat {see section
42221}

-Determine a combined human toxicity/
mobility/persistence/bioaccumulation
factor value for the hazardous
substance for the human food chain
threat {see section 4.2.3.2.1).

-Determine a combined ecosystem
toxicity/mobility/persistence/
bicaccumulation factor value for the
hazardous substance for the
environmenta! threat {see section
424.21). ‘

* Air migration.

-Determine a combined human toxicity/ ‘

mobility factor value for the hazardous
- substance (see section §.2.1).

Determine each combined factor value for
a hazardous substance by muitiplying the
individual factor values appropriate to the
pathway (or threat). For each migration
pathway (or threat) being evaluated, select
the hazardous substance with the highest
combined factor value and use that substance
in evaluating the waste characteristics factor
category of the pathway (or threat).

For the soil exposure pathway, select the
hazardous substance with the highest human
toxicity factor value from among the
substances that meet the criteria for observed
contamination for the threat evaluated and
use that substance in evaluating the waste
characteristics factor category.

24.2 Hazardous waste quantity. Evaluate
the hazardous waste quantity factor by first
assigning each source (or area of observed
contamination) a source hazardous waste
Guantity value as specified below. Sum these
values to obtain the hazardcus waste
quantity factor value for the pathway being
evajuated.

In evaluating the hazardous waste quantity
factor for the three migration pathways,
allocate hazardous substances and
hazardous wasiestreams to specific sources

‘in the manner specified in section 2.2.2,

except: consider-hazardous substances and
hazardous wastestreams that canrot be -
allocated to any specific source to constitute
a separate “unallocated source” for purposes
of evaluating only this factor for the three
migration pathways. Do not, however,

" include a hazardous substance or hazardous

wastestream in the unallocated source for a
migration pathway if there is definitive
information indicating that the substance or
wastestream could only have been placed in
sourses with a containment factor value of 0
for that migration pathway.

In evaluating the hazardous waste quantity
factor for the soil exposure pathway, allocate
to each area of observed contamination only
those hazardous substanices that meet the
criteria for observed contamination for that
area of observed contamination and only
those hazardous wastestreams that contain
hazardous substances that meet the criteria
for observed contamination for that area of

observed contamination. Do not consider
other hazardous substances or hazardous
wastestreams at the site in evaluating this
factor for the soil exposure pathway.

2.4.21 Source hazardous waste quantity.
For each of the three migration pathways,
assign a source hazardous waste quantity
value to each source (including the
unallocated source) having a containment
factor value greater than 0 for the pathway
being evaluated. Consider the unallocated
source to have a containment factor value
greater than O for each migraiion pathway.

For the soil exposure pathway, assign a
source hazardous waste guaxtity value to
each area of observed contamination, as
applicable to the threat being evaluated.

For all pathways, evaluate source
hazardous waste quantity using the foilowing
four measures in the following hierarchy:

* Hazardous constituent quantity.

¢ Hazardous wastestream guantity.

e Volume.

* Area.

For the unallocated source, use only the
first two measures.

Separate criteria apply for assigning a
source hazardous waste quantity value for
radionuclides (see section 7.2.5).

24.21.1 Hazardous constituent quantity.
Evaluate hazardous constituent quantity for -
the source (or area of observed
contamination) based solely on the mass of
CERCLA hazardous substances (as defined in
CERCLA section 101(14), as amended)
allocated to the source {or area of observed
contamination), except: -

» For a hazardous waste listed purssant to
section 3001 of the Solid Waste Disposal Act,
as amended by the Resource Conservation

" and Recovery Act of 1976 (RCRA), 42 U.S.C.

6901 et seq., determine its mass for the
evaluation of this measure as follows:

-If the hazardous waste is listed solely
for Hazard Code T (toxic waste),
include only the mass of constituents
in the hazardous waste that are
CERCLA hazardous substances and
not the mass of the entire hazardous
waste. .

~If the hazardous waste is listed for any
other Hazard Code (including T plus
any other Hazard Code), include the
mass of the entire hazardous waste.

¢ For a RCRA hazardous waste that
exhibits the characteristics identified under
section 3061 of RCRA, as amended,
determine its mass for the evaiuation of this
measure as fcliows:
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-If the hazardous waste exhibits only the
characteristic of toxicity (or only the
characteristic of EP toxicity), include
only the mass of constituents in the
hazardous waste that are CERCLA
hazardous substances and not the
mass of the entire hazardous waste.

~If the hazardous waste exhibits any
other characteristic identified under
section 3001 {including any other
characteristic plus the characteristic of
toxicity [or the characteristic of EP
toxicity]), include the mass of the
-entire hazardous waste.

Based on this mass, designated as'C, assign
a value for hazardous constituent quantity as
foliows:

¢ For the migration pathways, assign the
source a value for hazardous constituent
quantity‘using the Tier A equation of Table
2-5.

* For the soil exposure pathway, assign the
area of observed contamination a value using
the Tier A equation of Table 5-2 (section
5.1.2.2).

If the hazardous constituent quantity for
the source (or area of observed
contamination) is adequately determined
{that is, the total mass of all CERCLA
hazardous substances in the source and
releases from the source [or in the area of
observed contamination] is known or is
estimated with reasonable confidence}, do
not evaluate the other three measures
discussed below. Instead assign these other
three measures a value of 0 for the source (or
area of observed contamination) and proceed
to section 2.4.2.1.5. '

If the hazardous constituent quantity is not
adequately determined, assign the source (or
area of observed contamination) a value for
hazardous constituent quantity based on the
available data and proceed to section
2.4.2.1.2,

TABLE 2-5.—~HAZARDOUS WASTE
QUANTITY EVALUATION EQUATIONS

Eq;';ation
p . for
Tier Measure Units assigning
value *
A Hazardous b [
constituent
quantity (C)
B® Hazardous b W/5,000
wastestream ’
quantity (W)
c® /olume (V)
Landfill......ccoeiueemncneend yds V/2,500
Surface yd? V/2.5
impoundment
Surface yd? v/2s
impoundment
(buried/backfilled)
Drums “.....ccvvemrricecneee galion V/500
- Tanks and yd? v/2.5
containers other
than drums :
Contaminated soil..... 3 V/2,500
v/25
v/25
D t
A/3,400
A/13

TABLE 2-5.—HAZARDOUS WASTE QUAN-
TITY EVALUATION EQUATIONS—Concluded

S S —
Equation
Tier Measure Units f%m

value*

Surface ft2 A/13

impoundment
(buried/
backfilled)

Land treatment.......... ft2 A/270

e I | A/13
Contaminated soil ..... ft2 A/34,000

*Do not round to nearest integer.
®Convert volume to mass when necessary:
ton=2,000 pounds-l cubic yard=4 drums= 200

gallons.
< actual volume of drums is unavanlable assume
1 drum=>50 galions.

.4Use land surface area under ptle not surface
area of pile.

2.4.21.2 Hazardous wastestream
quantity. Evaluate hazardous wastestream
quantity for the source (or area of observed
contamination) based on the mass of
hazardous wastestreams plus the mass of any
additional CERCLA pollutants and
contaminants (as defined in CERCLA section
101[33), as amended) that are allocated to the
source (or area of observed contamination).
For a wastestream that consists solely of a
hazardous waste listed pursuant to section
3001 of RCRA, as amended or that consists
solely of a RCRA hazardous waste that
exhibits the characteristics identified under
section 3001 of RCRA, as amended, include
the mass of that entire hazardous waste in
the evaluation of this measure.

Based on this mass, designated as W,
assign a value for hazardous wastestream
quantity as fotllows:

* For the migration pathways, assign the
source a value for hazardous wastestream
quantity using the Tier B equation of Table
2-5. :

¢ For the soil exposure pathway, assign the
area of observed contamination a value using
the Tier B equation of Table 5-2 (section -
5.1.2.2).

Do not evaluate the volume and area
measures described below if the source is the
unallocated source or if the following
condition applies:

¢ The hazardous wastestream quantity for
the source (or area of observed
contamination) is adequately determined—
that is, total mass of all hazardous
wastestreams and CERCLA pollutants and
contaminants for the source and releases
from the source (or for the area of observed
contamination) is known or is estimated with
reasonable confidence.

If the source is the unallocated source or if
this condition applies, assign the volume and
area measures a value of 0 for the source {or
area of observed contamination) and proceed
to section 2.4.2.1.5. Otherwise, assign the
source (or area of observed contamination) a
value for hazardous wastestream quantity
based on the available data and proceed to
section 2.4.2.1.3.

2.4.21.3 Volume. Evaluate the volume
measure using the volume of the source {or
the volume of the area of observed

contamination). For the soil exposure
pathway, restrict the use of the volume
measure to those areas of observed
contamination specified in section 5.1.2.2.

Based on the volume, designated as V,
assign a value to the volume measure as
follows:

* For the migration pathways, assign the
source a value for volume using the
appropriate Tier C equnation of Table 2-5.

* For the soil exposure pathway, assign the
area of observed contamination a value for
volume using the appropriate Tier C equation
of Table 5-2 (section 5.1.2.2).

If the volume of the source {or volume of
the area of observed contamination, if
applicable) can be determined, do not
evaluate the area measure. Instead, assign
the area measure a value of 0 and proceed to
section 2.4.2.1.5. If the volume cannot be
determined (or is not applicable for the soil
exposure pathway), assign the source (or
area of observed contamination) a value of 0
for the volume measure and proceed to
section 24.2.14.

24.21.4 Area. Evaluate the area measure
using the area of the source (or the area of
the area of observed contamination). Based
on this area, designated as A, assign a value
to the area measure as follows:

* For the migration pathways, assign the
source a value for area using the appropriate
Tier D equation of Table 2-5.

» For the soil exposure pathway, assign the
area of observed contamination a value for
area using the appropriate Tier D equation of
Table 5-2 (section 5.1.2.2}.

24.21.5 Calculation of source hazardous
waste quantity value. Select the highest of
the values assigned to the source (or area of
observed contamination) for the hazardous
constituent quantity, hazardous wastestream
quantity, volume, and area measures. Assign
this value as the source hazardous waste
quantity value. Do not round to the nearest
integer.

24.2.2 Calculation of hazardous waste
quantity factor value. Sum the source
hazardous waste quantity values assigned to
all sources {including the unallocated source)
or areas of observed contamination for the
pathway being evaluated and round this sum
to the nearest integer, except: if the sum is
greater than 0, but less than 1, round it to 1.
Based on this value, select a hazardous waste
quantity factor value for the pathway from
Table 2-6.

TABLE 2-6.—HAZARDOUS WASTE
QUANTITY FACTOR VALUES

Hazardous waste quantity value A?a'%":d
o 0
1* to 100 1*
Greater than 100 to 10,000 ............... 100
Greater than 10,000 to 1,000,000. 10,000
Greater than 1,000,000.........cccc.coee. .| 1,000,000

*If the hazardous waste quantity value is greater
than 0, but less than 1, round it to 1 as spectfied in
text.

* For the pathway, if hazardous constituent quanti-
ty is not adequately determined, assign a value as
specified in the text; do not assign the vaue of 1.
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For a migration pathway, if the hazardous
constituent quantity is adequately
determined {see section 2.4.2.1.1) for all
sources (or all portions of sources and
releases remaining after a removal action),
assign the value from Table 2-6 as the
hazardous waste quantity factor value for the
pathway. If the hazardous constituent
quantity is not adequately determined for one
or more sources {or bne or more portions of .
sources or releases remaining after a removal
action) assign a factor value as follows:

¢ If any target for that migration pathway

is subject to Level I or Level H concentrations -

{see section 2.5), assign either the value from
Table 2-6 or a value of 100, whichever is
greater, as the hazardous waste guantity
factor vaiue for that pathway.
¢ ! none of the targets for that pathway is
subject to Level I or Level I concentrations,
. assign a factor value as foillows:

~If there has been no removal action,
assign either the value from Table 2-6
or a value of 10, whichever is greater,
as the hazardous waste quantity factor
value for that pathway.

—If there has been a removal action:

--Determine values from Table 2-6
with and without consideration of
the removal action.

—-If the value that would be assigned
from Table 2-6 without
consideration of the removal action
would be 100 or greater, assign
either the value from Table 2-8
with consideration of the removal
action or a value of 100, whichever
is greater, as the hazardous waste
quantity factor value for the
pathway.

~ f the value that would be assigned
from Table 2-6 without

- consideration of the removal action
would be less than 100, 2ssign a
value of 10 as the hazardous waste
quantity factor value for the
pathway.

- For the soil exposure pathway, if the
hazardous constituent quantity is adeqt.ately
determined for all areas of observed
contamination, assign the value from Table
2-8 as the hazardous waste quantity factor
value. If the hazardous constituent quantity is
not adequately determined for one or more
areas of observed contamination, assign
either the value from Table 2-6 or a value of
10, whichever is greater, as the hazardous
waste quantity factor value.

24.3 Waste characteristics factor
category value. Determine the waste
characteristics factor category value as
specified in section 2.4.3.1 for all pathways
and threats, except the surface water-human
food chain threat and the surface water-
environmental threat. Determine the waste
characteristics factor category value for these
latter two threats as specified in section
24.3.2.

243.1 Factor category vaive. For the
pathway (or threat) being evaluated, multiply
the toxicity or combined factor value, as
appropriate, from section 2.4.1.2 and the
hazardous waste quantity factor value from
section 2.4.2.2, subject to 2 maximum product
of 1 10%. Based on this waste characteristics
product assign a waste characteristics factor

category value to the pathway (cr threat)
from Table 2-7.

TABLE 2-7.—WASTE CHARACTERISTICS

FACTOR CATEGORY VALUES
Waste characteristics product ASSEIQ' nEed
[+] 4]
Greater than O to less than 10.............. 1
10 to less than 1 102........ e . 2
1X 102 to less than 1X 1 3
1103 to less than 1x104 6
1X 104 to less than 1x 10 i 10
1% 108 to less than 1X10%.....eccrcenennee. i8
1X10¢ to less than 1x10? 32
1X 107 to less than 1X10¢........ S 56 -
T 108 to less than 1 X 10°.....eevineend] 100
1x 10 to less than 1 X102 9..........ceecd 180
1X101° to less than 1 101! 1 320
1X 1011 to less than 1x10%2.... 560
1x1012 1,000

24.3.2 Fector category value, considering
bioaccumulation potential. For the surface

.water-human food chain threat and the

surface water-environmental threat, multiply
the toxicity or combined factor value, as
appropriate, from section 2.4.1.2 and the
hazardous waste quantity factor value from
section 2.4.2.2, subject to:

¢ A maximum product of 1X10'2, and
- o A maximum product exclusive of the
biocaccumulation (or ecosystem
bicaccumulation) potential factor of 1x108.

Based on the total waste characteristics
product, assign a waste characteristics factor
category value to these threats from Table .
2_

2.5 Targets.

The types of targets evaluated include the
following:

+ Individual (factor name varies by
pathway and threat).

¢ Human population.

* Resources (these vary by pathway and
threat).

¢ Sensitive environments {included for all
pathways except ground water migration).

The factor values that may be assigned to
each type of target have the same range for
each pathway for which that type of target is
evaluated. The factor value for most types of
targets depends on whether the target is
subject to actual or potential contamination
for the pathway and whether the actual
contamination is Level I or Level II:

* Actual contamination: Target is
associated either with a sampling Iocation
that meets the criteria for an observed

release (or observed contamination) for the

pathway or with an observed release based
on direct observation for the pathway
{(additiona! criteria apply for establishing

ctual contamination for the human food
chain threat in the surface water migration
pathway, see sections 4.1.3.3 and 4.2.3.3).
sections 3 through 6 specify how to determine
the targets associated with a sampling
location or with an observed release based
on direct observation. Determine whether the
actual contamination is Level [ or Level Il as
follows:

~Level L
- -Media-specific concentrations for the
target meet the criteria for an

observed release {or observed
contamination) for the pathway and
are at or above media-specific
benchmark values. These
benchmark values (see section
2.5.2) include boih screening
concentrations and concentrations
specified in regulatory limits {such
as Maximum Contaminant Level
(MCL) values), or

~ -For the human food chain threat in
the surface water migration
pathway, concentrations in tissue
samples from aquatic human food
chain organisms are at or above
benchmark values. Such tissue
samples may be used in addition 1o
media-specific concentrations only
as specified in sections 4.1.3.3 and
4.2.3.3.

—Level I

- -Media-specific concentrations for the
target meet the criteria for an
observed release {(or observed
contamination) for the pathway, but
are less than media-specific
benchmarks. If none of the
hazardous substances eligible to be
evaluated for the sampling location
has an applicable benchmark,
assign Level I to the actual
contamination at the sampling
location, or

- —For observed releases based on
direct observation, assign Level It
to targets as specified in sections 3,
4, and 6, or

- -For the human food chain threat in
the surface water migration
pathway, concentrations in tissue
samples from aquatic human food
chain organisms, when applicable,
are below benchmark values.

-If a target is subject to both Level I and
Level II concentrations for a pathway
(or threat), evaluate the target using
Level I concentrations for that
pathway {or threat).

¢ Potential contamination: Targel is
subject to a potential release (that is, target is
not associated with actual contamination for
that pathway or threat).

Assign a factor value for individual risk as
follows (select the highest value that applxes
to the pathway or threat):

* 50 points if any individual is exposed to
Level I concentrations.

* 45 points if any individual is exposed to
Level Il concentrations.

* Maximum of 20 points if any individual

_is subject to potential contamination. The

value assigned is 20 multiplied by the
distance or dilution weight apprepriate to the
pathway.

Assign factor values for population and
sensitive environments as follows:

* Sum Level I targets and maltiply by 10.
{Level I is not used for sensitive
environments in the soil exposure and air
migration pathways.)

* Sum Level II targets.

* Multiply potential targets by distance or
dilution weights appropriate to the pathway,
sum, and divide by 10. Distance or dilution
weighting accounts for diminishing exposure
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If the site isin more than one watershed:

¢ Calculate a separate overland/flood
migration component score for each
watershed, using likelihood of release, waste

- characteristics, and targets applicable to

each watershed. .

e Select the highest overland/flood
migration componest scoge from the
watersheds evaluated and assign it as the
overland/flood migration component score
for the site.

412 Dnnkmg water threat. Evaluate the
drinking water threat for each watershed
based on three factor categories: likelihood of
release, waste characteristics, and targets.

-41.21 Drinking water threat—likelihood -
of release. Evaluate: the likelihood of release
- factor category for each-watershed in terms -

- of an ebserved release factoror & potential to-
release factor. - -

4.1.211 Observed release. Establish an
observed release to surface water fora -
watershed by demonstrating that the site has
released a hazardous substance to the
surface water in the watershed. Base this
demonstration on either;

¢ Direct observation: )

-A material that contains.one or more
hazardous substances has been seen
entering surface water through
migration-or is known {0 have entered
surface water threugh direct
deposition, or

—A source area has been flooded at a
time that hazardous substances weére
present; and one or more hazardous
substances were in contact with the

_ flood waters, or )

-When evidence supports the inference
of a release of a material that contains
one or more hazardous substances by
the site to surface water, demonstrated
adverse effects associated with that
release may also be used to establish
an observed release.

¢ Chemical analysis:

~Analysis of surface water, benthic; or
sediment. samples indicates that the
concentration-of hazardous’

-substance(s) has increased
significantly above the background

-conwntraﬁon for the site for that type

of sample (see section 2.3).
~ -Limit comparisons to similar types of
samples and background
concentrations—for example,
compare surface water samples to
surface water backgroand
- -For benthic samples, limit
comparisons to essentially sessile
organisms.
~Some portion of the significant increase
mast be attributable to the site to
establish the observed release, except:
when the site itself consists of
- contaminated sediments with no
. identified source, no separate
attribution is required.
-If an observed release can be es’tabhshed
for a watershed, assign an observed refease
factor value of 550 to that watershed, enter
this value in Table 4-1,.and proceed to
section 4.1.2.1.3. i no observed release can be

* established for the watershed, assign an

observed release factor value of 0 to that
watershed, enter this value in Table 4-1, and

. proceed to section 4.1.2.1.2,

41212 Potential to release. Evaluate
potential to release only if an observed

" release cannot be established for the

watershed. Evaluate potential to release

" based on two components: potential to

release by overland flow (see section
4.1.21.21) and potential to release by flood
(see section 4.1.2.1.2.2). Sum the values for -
these two components to obtain the potential
to release factor value for the watershed,
subject to & maximum value of 500.

41.2121 Potential to release by overland
flow. Evaluate potential to release by
overland flow for the watershed based on
three factors: containment, nmoff, and
distance to surface water. -

" - Assign potential to release by overland

flow a value of 0 for the watershed if:

¢ No overland segment of the hazardous
substance migration path can be defired for
the watershed, or - -

¢ The overland-segment of the hazardous
substance migration path for the watershed
exceeds 2 miles before surface water is

_encountered.

M either condition applies, enter a value of 0
in Table 4-1 and proceed to section 4.1.2.1.2.2
to evaluate potential to release by flood. If
neither applies. proceed to section 4.1.2.1.2.1.1
to evaluate potential to release by overland
flow.

4121211 Containment. Determine the
containment factor value for the watershed
as follows: i

« If one or more sources is located in
surface water in the watershed (for example.
intact sealed drums in surface water), assign

. the containment factor a value of 10 for the

watershed. Enter this value in Table 4-1.

¢ If none of the sources is located in
surface water in the watershed, assign a
containment factor value from Table 4-2'to
each source at the site that can potentially

*_release hazardous substances to the

hazardous substance migration path for this

-watershed. Assign the containment factor

value for the watershed as follows:

~Select the highest containment factor
value assigned to those sources that
meet the minimum size requirement
described below. Assign this highest
value as the containment factor value
for the watershed. Enter this value in
Table4-1.

If, for this watershed. nio source at the _
site meets the minimum size
requirement, then select the highest
containment factor value assigned to
the sources at the site eligible to be
evaluated for this watershed and
assign it as the containment factor
value for the watershed. Enter this
value in Table 4-1.

‘ . A source meets the minimum . s1ze

requirement if its source hazardous waste .
quantity value (see section 2.4.2.1.5) is 0.5 or
more. Do not include the minimum size

._requirement in evaluating any-other factor of
this surface water migration component,

except potential to release by flood as
specified in section 41.2.1.2.23. -

4121212 Runeff Evaluate runoff based
on three components: rainfall, drainage area,
and soil group.

TABLE 4-2. —CONTAINMENT FACTOR VALUES FOR SURFACE WATER MIGRATION PATHWAY

Source

AN Sources (Except Surface fmpoundments, Land Treatment, Containers, and Tanks)

Evidence of hazardous substance migration from source area (i.e., sourcearsamehdessowoeandanyassoc;atedoomanmemsmmm)m 10
No evidence of hazardous substance: migration from source area and:
(a)Netherotmtdmngpresent(l)mntaMengmeefedcover m(Z)funcnomngandmamtamedencomrotsystemanan 10

t systen,

(b)Anyoneofthebmﬂemsn(a)presem

(c)AnyMoo!ﬂsefoﬂowmg»prwertﬂ)ma;mnedmneeredeovef u(amnomtgu\dmmntanedms-oneomo!sys:emand
runoff management system, w(S)ﬁnwmhnwﬁamgbadmecoﬂecﬁonmdmmva}systemmmeﬁatewmm .

(d) Al items in (c) present

(e)Alhtemsn(c)presentpwsnokaornon-eomamedmdswmmnmmmdmdmmmmww,_ ’
Noevudemeothazardousswstanoemograbonfromsmarea,doub&emwnhfuncnonmgseacha!eeouecnonandaemovalsystemabove i

and between liners, and:

(f)OnlyoneofﬂaeMovnngdeﬁuenuespresentmeomamment(1)bulkornoncomamerudiqudsormaendsoonmmhlds o3

nsoweearea.or(Z)noormnfunchomngornomxamamednm-onoonuolsystemandruwﬁmagemnsystem.orm'

no or nonmaintained engineered cover.
(g) None of the deficiencies in (f) present.

Source area inside or under. maintained intact structure that provides protection from precipitation so that neither runoff. nor leachate is
.generated, liquids oc matqria!soontaimngfree liquids not deposited in sowrce area, and functioning and maintained run-on conirol present.
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the hazardous substance with the highest
toxicity/persistence factor value for the
watershed to assign the toxicity/persistence
factor value for the drinking water threat for
the watershed. Enter this value in Table 4-1.
41222 Hazardous waste quantity.
Assign a hazardous waste quantity factor

value for the watershed as specified in
section 2.4.2. Enter this value in Table 4-1.
41.22.3 Calculation of drinking water
threat-waste characteristics factor category
value. Multiply the toxicity/persistence and
hazardous waste quantity factor values for
the watershed, subject to a maximum product

of 1 x 10% Based on this product, assign a
value from Table 2-7 (section 2.4.3.1) to the
drinking water threat-waste characteristics
factor category for the watershed. Enter this
value in Table 4-1.

TABLE 4-12.—TOXICITY/PERSISTENCE FACTOR VALUES ®

Toxicity factor value
Persistence factor value
10,000 1,000 100 10 1 0
1.0 10,000 1,000 100 10 1 0
0.4 4,000 400 40 4 04 0
0.07 700 70 7 0.7 0.07 0
0.0007 0.7 0.07 0.007 0.0007 | O

* Do not round to nearest integer.

41.2.3 Drinking water threat-targels.
Evaluate the targets factor category for each
watershed based on three factors: nearest
intake, population, and resources.

To evaluate the nearest intake and
population factors, determine whether the
target surface water intakes are subject to
actual or potential contamination as specified
in section 4.1.1.2. Use either an observed
release based on direct observation at the
intake or the exposure concentrations from
samples (or comparable samples) taken at or
beyond the intake to make this determination
(see section 4.1.2.1.1). The exposure
concentrations for a sample (that is, surface
water, benthic, or sediment sample) consist
of the concentrations of those hazardous
substances present that are significantly
above background levels and attributable at
least in part to the site (that is, those
hazardous substance concentrations that
meet the criteria for an ocbserved release).

When an intake is subject to actual
contamination, evaluate it using Level 1

concentrations or Level I concentrations. If
the actual contamination is based on an
observed release by direct observation, use
Level 1 concentrations for that intake.
However, if the actual contamination is
based on an observed release from samples,
determine which level applies for the intake
by comparing the exposure concentrations
from samples [or comparable samples) to
health-based benchmarks as specified in
sections 2.5.1 and 2.5.2. Use the health-based
benchmarks from Table 3-10 (section 3.3.1) in
determining the level of contamination from
samples. For contaminated sediments with no
identified source, evaluate the actual
contamination using Level II concentrations
(see section 4.1.1.2).

41.2.31 Nearest intake. Evaluate the
nearest intake factor based on the drinking
water intakes along the overland/flood
hazardous substance migration path for the
watershed. Include standby intakes in
evaluating this factor only if they are used for
supply at least once a year.

Assign the nearest intake factor a value as
follows and enter the value in Table 4-1:

» If one or more of these drinking water
intakes is subject to Level I concentrations as
specified in section 4.1.2.3, assign a factor
value of 50.

o If not, but if one or more of these
drinking water intakes is subject to Level i
concentrations, assign a factor value of 45.

o If none of these drinking water intakes is
subject to Level I or Level II concentrations,
determine the nearest of these drinking water
intakes, as measured from the probable point
of entry (or from the point where
measurement begins for contaminated
sediments with no identified source). Assign
a dilution weight from Table 4-13 to this
intake, based on the type of surface water
body in which it is located. Multiply this
dilution weight by 20, round the product to
the nearest integer, and assign it as the factor
value.

Assign the dilution weight from Table 4-13
as follows:

TABLE 4-13.—SURFACE WATER DILUTION WEIGHTS

Type of surface water body * Assigned
7 dilution
Descriptor Flow characteristics weight ®
Minimal stream Less than 10 cfs © 1
Small to moderate stream 10 to 100 cfs 0.1
Moderate 1o large stream Greater than 100 to 1,000 cfs 0.01
Large stream to river Greater than 1,000 to 10,000 cfs 0.001
Large river Greater than 10,000 to 100,000 cfs 0.0001
Very large river Greater than 100,000 cfs 0.00001
Coastal tidal waters ¢ Flow not applicable, depth not applicabie 0.0001
Shallow ocean zone® or Great Lake Flow not appticable, depth less than 20 feet 0.0001
Moderate depth ocean zone ¢ or Great Lake Flow not appiicable, depth 20 to 200 feet 0.00001
Deep ocean zone ® or Great Lake Flow not applicable, depth greater than 200 fest 0.000005
3-mile mixing zone in quiet flowing river 10 cfs or greater 0.5

* Treat each lake as a separate type of water body and assign a dilution weight as specified in text.

» Do not round to nearest integer.
¢ cfs = cubic feet per second.

4 Embayments, harbors, sounds, estuaries, back bays, lagoons, wetlands, eic., seaward from mouths of rivers and landward from baseline of Territorial Sea.
¢ Seaward from baseline of Territorial Sea. This baseline represents the generalized U.S. coastline. It is paraliel to the seaward {imit of the Territorial Sea and
other maritime limits such as the inner boundary of the Federal fisheries jurisdiction and the limit of States jurisdiction under the Submerged Lands Act, as amended.

e For a river (tnat is, surface water body
types specified in Table 4-13 as minimal
stream through very large river), assign a
dilution weight based on the average annual
flow in the river at the intake. If available,

use the average annual discharge as defined
in the U.S. Geological Survey Water
Resources Data Annual Report. Otherwise,
estimate the average annual flow.

e For a lake, assign a dilution weight as

follows:

—For a lake that has surface water flow
entering the lake, assign a dilution
weight based on the sum of the

<——

L
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For each type of surface water body, assign
a dilution-weighted population value from
Table 4-14, based on the number of people
included for that type of surface water body.
{Note that the dilution-weighted population
values in Table 4-14 incorporate the dilution
weights from Table 4-13. Do not multiply the
values from Table 4-14 by these dilution
weights.)

Calculate the value for the potential
contamination factor (PC) for the watershed
as follows:

W,

s
(=] =
T ™Mo

1

where:

W, =Dilution-weighted population from Table
4-14 for surface water body type i.

n=Number of different surface water body
types in the watershed.

If PC is less than 1, do not round it to the
nearest integer; if PC is 1 or more, round to
the nearest integer. Enter this value for the
potential contamination factor in Table 4-1.

4.1.2.3.2.5 Calculation of population factor
value. Sum the factor values for Level I
concentrations, Level I concentrations, and
potential contamination. Do not round this
sum to the nearest integer. Assign this sum as
the population factor value for the watershed.
Enter this value in Table 4-1..

4.1.2.3.3 Resources. To evaluate the
resources factor for the watershed, select the
highest value below that applies to the
watershed. Assign this value as the resources
factor value for the watershed. Enter this
value in Table 4-1.

Assign a value of § if, within the in-water
segment of the hazardous substance
migration path for the watershed, the surface
water is used for one or more of the following
purposes:

¢ Irrigation {5 acre minimum) of
commercial food crops or commercial forage
crops.

* Watering of commercial livestock.

" # Ingredient in commercial food
preparation.

* Major or designated water recreation
area, excluding drinking water use.’

Assign a value of 5 if, within the in-water
segment of the hazardous substance
migration path for the watershed, the surface .
water is not used for drinking water, but
either of the following applies:

¢ Any portion of the surface water is
designated by a State for drinking water use
under section 305(a) of the Clean Water Act,
as amended.

* Any portion of the surface water is
usable for drinking water purposes.

Assign a value of 0 if none of the above
applies.

4.1.234 Calculation of drinking water
threat-targets factor category value. Sum the
nearest intake, population, and resources
factor values for the watershed. Do not round
this sum to the nearest integer. Assign this
sum as the drinking water threat-targets
factor category value for the watershed. Enter
this value in Table 4-1.

4.1.2.4 Calculation of-the drinking water
threat score for a watershed. Multiply the

drinking water threat factor category values

- for likelihood of release, waste char-

acteristics, and targets for the watershed, and
round the product to the nearest integer. Then
divide by 82,500. Assign the resulting value,
subject to a maximum of 100, as the drinking
water threat score for the watershed. Enter
this value in Table 4-1.

4.1.3 Human food chain threat. Evaluate
the human food chain threat for each
watershed based on three factor categories:
likelihood of release, waste characteristics,
and targets. ; ‘

4.1.3.1 Human food chain threat-
likelihood of release. Assign the same
likelihood of release factor category value for
the human food chain threat for the -
watershed as would be assigned in section
4.1.2.1.3 for the drinking water threat. Enter
this value in Table 4-1.

4.1.3.2 Human food chain threat-waste
characteristics. Evaluate the waste
characteristics factor category for each
watershed based on two factors: toxicity/
persistence/bioaccumulation and hazardous
waste quantity.

4.1.3.21 Toxicity/persistence/
bioaccumulation. Evaluate all those
hazardous substances eligible to be
evaluated for toxicity/persistence in the
drinking water threat for the watershed (see

 section 4.1.2.2}.

4.1.3.21.1 Toxicity. Assign a toxicity
factor value to each hazardous substance as
specified in section 2.4.1.1.

4.13.21.2 Persistence, Assign a
persistence factor value to each hazardous
substance as specified for the drinking water
threat (see section 4.1.2.2.1.2), except: use the

predominant water category (that is, lakes; or

rivers, oceans, coastal tidal waters, or Great
Lakes) between the probable point of entry
and the nearest fishery (not the nearest
drinking water or resources intake) along the
hazardous substance migration path for the
watershed to determine which portion of
Table 4-10 to use. Determine the predominant
water category based on distance as
specified in section 4.1.2.2.1.2. For
contaminated sediments with no identified
source, use the point where measurement
begins rather than the probable point of
entry.

4.1.3.2.1.3 Bioaccumulation potential. Use
the following data hierarchy to assign a
bioaccumulation potential factor value to
each hazardous substance:

¢ Bioconcentration factor (BCF) data.

¢ Logarithm of the n-octanol-water
partition coefficient (log K..) data.

¢ Water solubility data.

Assign a bioaccumulation potential factor
value to each hazardous substance from _
Table 4-15.

If BCF data are available for any aquatic
human food chain organism for the substance
being evaluated, assign the bioaccumulation
potential factor value to the hazardous
substance as follows: i

¢ If BCF data are available for both fresh
water and salt water for the hazardous
substance, use the BCF data that correspond
to the type of water body (that is, fresh water
or salt water) in which the fisheries are
located to assign the bioaccumulation
potential factor value to the hazardous
substance.

» If, however, some of the fisheries being
evaluated are in fresh water and some are in
salt water, or if any are in brackish water,
use the BCF data that yield the higher factor
value to assign the bioaccumulation potential
factor value to the hazardous substance.

 If BCF data are available for either fresh
water or salt water, but not for both, use the

" available BCF data to assign the

bioaccumulation potential factor value to the
hazardous substance.

If BCF data are not available for the
hazardous substance, use log K, data to
assign a bioaccumulation potential factor
value to organic substances, but not to
inorganic substances. If BCF data are not
available, and if either log K, data are not
available, the log K,,, is available but
exceeds 6.0, or the substance is an inorganic
substance, use water solubility data to assign
a bioaccumulation potential factor value.

TABLE 4-15.—BIOACCUMULATION
POTENTIAL FACTOR VALUES *

If bioconcentration factor (BCF) data are
available for any aquatic human food chain
organism, assign a value as follows:®

BCF value
Greater than or equal to 10,000 50,000

1,000 to less than 10,000....

0.5

If BCF data are not available, and log K,
data are available and do not exceed 6.0,
assign a value to an organic hazardous
substance as follows (for inorganic hazardous
substances, skip this step and proceed to the
next):

Log Kom g
§510 6.0 50,000
4.5 to less than 5.5 .. 5,000
3.2 to less than 4.5 ... 500
20 to less than 3.2... 50
0.8 to less than 2.0 .......... 5
Less than 0.8 05 .

If BCF data are not available, and if either

Log K, data are not available, alog Kowis
available but exceeds 6.0, or the substance is
an inorganic substance, assign a value as
follows:
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. TABLE 4-16
. TOXICITY/PERSTSTENCE/BIOACCUMULATION FACTOR VALUES3

Toxicity/ . ' Bioaccuw;ula;io; 7P:)tential Factor Va’l’u‘ei
Persistence ‘ — e - e e
Factor Value 50,000 5,000 SOQ‘ 50 _ 5 0.5
10,000 _ 5 x 108" 5 x 107 5x10°% s5x105 5x10% 5,000
4,000 e 2.x'105 o o2x107 - 2x108 2x10° 2x10% 2,000
1,000 ;' 1 sx 107 sx10% s x105  5x10% 5,000 500
00 3.5 x 107 3.5 x 108 3.5 % 105 3.5 x 104 3,500 350
400 | | lf‘ 2x100  2x108  2x 105 2 x 104 2,000 200
100 | sx106  5x10%  sx10% 5,000 s0 50
70 13.s5x105  3.5x105 3.5x10° 3,50 350 3
40 ;.1 2x105  2x105 2x10% - 2,000 200 20-
16 . ._' S 5x10% 0 Sx 10 5,000 s00 . S0 .. 5
7 .} 3.5 %107 3.5 % 108 3;5oéf;' 0350 - 35 3.5
4 b 2x105. 2% 104 -~ 2,000 - ~ 200 - 20 2
r ..} sx10% . 5000 560 - S0 - - 5 0.5
-o;z - d3sxed . 3,500 356 - 35 38 0.35
0.4 2 x 10% 2,000 200 20 2 0.2
S 0.07 {3,500 350 35 3.5 6.35 0.035
0.007 © 4350 _ 35 3;5' L 0.35 10.035 0.0035
0.0007 -} 35 3.5 | 95,35‘1.. © 0,035 0.0035  0.00035
o 0 0 o - o o - o

2Do not round to nearest integer.
BHLING CODE $680-50-C '
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4.13.2.2 Hazardous waste quantity.
Assign the same factor value for hazardous -
‘waste quantity for the watershed as would be
assigned in section 4.1.2.2.2 for the drinking
water threat. Enter this value in Table ¢-1.
41.3.2.3 Calculation of human food chain
threat-waste characteristics factor category .
value. For the hazardous substance selected
for the watershed in section 4.1.3.2.1.4, use its
toxicity/persistence factor value and
biocaccumulation potential factor value as
follows to assign a value to the waste :
characteristics factor category. First, multiply
the toxicity/persistence factor value and the
hazardous waste quantity factor value for the
watershed, subject to a maximum product of
110 8. Then multiply this product by the -
bioaccumulation potential factor value for
this hazardous substance, subject to a
maximum prodact of 1X10 2. Based on this
second product, assign a value from Table
2-7 (section 2.4.3.1) to the human food chain
threat-waste characteristics factor category
for the watershed. Enter this value in Table
4—1
‘4133 Human food cham threat tazgets
Evaluate two target factors for each
watershed: food chain individual and
population. For both factors; determine -
whether the target fisheries are subject to
- actual or potential human food chain
contamination.
Consider a fishery (or portion of a ﬁshery)
thlnn the target distance limit of the -
‘watershed to be subject to actual human food
chain coritamination if any of the followmg
apply:
_ ‘e A hazardous substance having a :
bioaccumulation- potential factor value of 500
or greater is present either in an-observed
release by direct observation to the -

watershed or in a surface water or sediment

sample from the watershed at a level that
meets the criteria for an obsérved release to
the watershed from the site, and at least a
portion of the fishery is within the boundaries
of the observed reiease (that is, it is located

" either at the point of direct observation or at

" or between the probable point of entry and

~ the most distant sampling point estabhshmg
the observed release).
e The fishery is closed, and a hazardous
substance for which the’ ﬁshery ‘has been -

- closed has been documented in an-obiserved
release to the watershed from thé site, and at
least a pertion of the fishery is within the "~

. boundaries of the observed release. ' ]

~* * Ahazardous substance is présentina
_tissue sample from an essenhally sessile,

benthic, human food chai, “rganism from the
watershed at a level that meets the criteria
for an observed release to the watershed
from the site, and at least a portion of the
fishery is within the boundaries of the
observed release.

- For a fishery that mezts any of these three
criteria, but that is not wholly within the
boundaries of the observed 1 lease, consider
only the portion of the fishery that is within
the boundaries of the observed release to be
subject to actual human foc d chain
contamination. Consider th : remainder of the
fishery within the target distance limit to
be subject to potential- food chain
contamination.

In addition, consider all other fisheries that
are partially or wholly within the target
distance limit for the watershed, including
fisheries partially or wholly within the
boundaries of an observed release for the
watershed that do not meet any of the three

criteria listed above, to be subject to

potential human food chain contamination. If
only a portion.of the fishery is within the
target distance limit for the watershed, -
include only that portion in evaluating the
targets factor category.

When a fishery (or portion of a fishery) is
subject to actual food chain contamination, -
determine the part of the fishery subject to
Leve! I concentrations and the part subject to
Level IT concentrations. If the actual food
chain contamination is based on direct
observation, evaluate it using Level It
concentrations. However, if the actual food

_chain contamination is based on samples

from the watershed, use these samples and, if
available, additional tissue samples from
aquatic human food chain organisms as
specified below, to determine the part subject

" to Level I concentrations and ghe part subject

to Level II concentrations:
o Determine the level of actual A
contamination from samples {(including tissue

. samples from essentially sessile, benthic

organisms) that meet the criteria for actual
food chain contamination by comparing the

_exposure concentrations (see section 4.1.2.3)

from these samples (or comparable samples)
to the health-based benchmarks from Table
4-17, as described in section 2.5.1 and 2.5.2.

" Use only the exposure concentrations for
those hazardous substances in the sample (or

comparable samples) that meet the criteria

for actual contamination of the fishery.

® In addition, determine the level of actual
contamination from other tissue samples by
comparing the concentrations of hazardous
substances in the tissue samples (or

comparable tissue samples) to the health-
.based benchmarks from Table 4-17, as -
. described in sections 2.5.1 and 2.5.2. Use only

those additional tissue samples and only
those hazardous substances in the tissue
samples that meet all the following criteria:
~The tissue sample is from a location
that is within the boundaries of the °
"actual food chain contamination for
the site (that is, either at the point of
direct observation or at or between the
probable point of entry and the most
distant sample point meeting the
criteria for actual food chain
contamination).
~The tissue sample is from a spemes of
aquatic human food chain organism
that spends extended periods of time’
within the boundaries of the actual
food chain contamination for the site
and that is not an essentially sessile,
benthic organism.
~The hazardous substance is a substance
that is also present in a surface water,
benthic, or sediment sample from

within the target distance limit for the .

watershed and, for such a sample,
meets the criteria for actual food chain
contamination.

TABLE 4-17.—HEALTH-BASED ~BENCH-

MARKS FOR HAZARDOUS SUBSTANCES
IN HUMAN FOOD CHAIN

¢ Concentration corresponding to Food
and Drug Administration Action Level
(FDAAL) for fish or shellfish. .

* Screening concentration for cancer -
corresponding to that concentration that

. corresponds to the 10“md|v1dual cancer nsk
" for oral exposures.

. * Screening concentration for noncancer
toxicological responses corresponding to the
Reference Dose (RfD) for oral exposures.

4.1.3.31 Food chain individual. Evaluate
the food chain individual factor based on the
fisheries {or portions of fisheries) within the
target distance limit for the watershed.

- Assign this factor a value as follows:

-o If any fishery (or portion of a ﬁshery)' is
subject to Level 1 concentratxons. assign a
value of 50.

¢ If not; but if any fishery (or portion of a
ﬁshery] is ‘subject to Level I concenﬁ‘ations.
assign a value of 45. .

« If not, but if there is an observed release
of a hazardous substance having a

_ bioaccumulation potential factor value of 500

or greater to surface water in the watefshed
and there is a fishery (or portion of a fishery)
preserit anywhere within the target distance
limit, assign a value of 20.

o If there is no observed release to surface
water in the watershed or there is no

" observed release of a hazardous substance

having a bioaccumulation potentxal factor
value of 500 or greater, but there is a fishery
{or portion of a fishery) present anywhere ~
within the target distance limit, assign a
value as follows:

-Using Table 4-13, determme the lnghest
-dilution weight (that is, lowest amount
of dilution) applicable to the fisheries
(or portions of fisheries) within the
. target distance limit. Multiply. this
dilution weight by 20 and round to the -
nearest integer. .

—Assign this calculated value as the

. factor value.

o_If there are no ﬁshenes (or por-txons of
fisheries) within the target distance limit-of
the watershed, assign a value of 0.

Enter the value assigned in Table 4-1. -

4.1.3.3.2. Population. Evaluate the
population factor for the watershed based on
three factors: Level I concentrations, Level I
concentrations, and potential human food
chain contamination. Determine which factor
applies for a fishery (or portion of a fi shery]
as specified in section 4.1.3.3.
 41.3.3.21 Level Feconcentrations.
Determine those fisheries {or portions of
fisheries) within the watershed that-are-
subject to Level I concentrations. .

Estimate the human food chain populanon
value for each fishery (or portion of a fishery)
as follows:
- Estimate human food chain productxon
for the fishery based on the estimated annual
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; ‘organisms {for example, fish, shellﬁeh) for .

produ(:tmn (m‘pounds] of-human food .cham -

that fishery, except: if the fishery is closed
and a.hazardous substance for which the. - <

ﬁsheryhasbeenclosedbasbeendowmented C .
" in-an observed releaseto the fishery froma. -0 o

“1: source at'the site, use'the estimated annuat

- »producuon for the-period prior to closure of

e production f:omcomparable ﬁshenm that - -
.are-not closed.

the fishery.

the fishery or use the estimated annual- -

‘Assign the fishery a value for human.

e ‘:food chain population from Table 4-18, based' .

on the, estimated human food produeuon for
¢ Set boundaries between ﬁabenee o

.these points whére human foed chain - . .
‘production changes or where the ¢ surface .
- water dilution weight changes. .. - .~ -

- Sum ‘the human food:chain populatxonr

- value for each fishery {and portion of a

: ﬁsherﬂ' Muluply this sum'by10. I the = -

- product is less than 1, do not round it te the -I

nearest.integer; if 1 or more, Tound to the -
nearest integer. Assigi-the-resulting valueas ’

» . ‘theLevell coneemrahonsfaaor vahehter~
R Msvaluemhblel—.l R
v 413322 Level H col cenmtwns. W e I
c Determmethoaeﬁshenes(orporuonsof o
- fisheriés) within the watershed thatare. ..

- sub)edto!.evelnconoenlrahons.nonot

-+~ value for each fishery (and portion ofa -
" fishery). If this sum is less than 1, do not ",
* ‘round it to the néarést integer; if 1 o:more. ’
" round-fo the nearest integer: Assign the -

,."factpr value. ’Enter tlnsvalue in Table i—l

" include any fisheries (orpoftions of Menes)
- glreadycounted under-the tevell RS
- concentranom fagtor. . .~ - -

- Assign each fishery (or pmhon of a ﬁsbery)

. avalueforhumanfoodchainpopul&honfrom
: - -Table 4-18,based an the estimated lraman" ::
.+ - food production for-the fishery: Estimate:the
* . human food chain produchon{ortheﬁshery
" as spec:ﬁedmsechon&l.s.a.z.l

" Sum the human-food chain populauon -

resiilting value as the Level Il concentrations -

TA3L54-18—HUMANFOODCHA|
PomumnVAwEs'
| e
' m"“’“’) ] popuiation
- . *Greater than 0:16 160.._ . 0.03
7. .Greater than 100 10.1,000 0.3
- .. .-Greater than 1,000 to 10,000 3
" Greater than 10,000 to 100,000... 31
: .'Greatem:anaoooomowooooo ...... © 310
.- - -Greater.than 10410.10% ... occommrcrned] 3,100
- Greater than 107 1010".... 31,000
.. /Greater than 10° to 10%. 310,000 °
Gpeatey men,;io’.............. ‘ ‘3.100.000

'Donotromdtoneafestmager

© 413323 Potenitial human foodchain =
© " " contamination. Determine those fisheries {or
" - portions of fisheries) within the watershed

that are subject to potential human food

"“¢hain contamination. Do net include those

fisheries {or portion of fisheries) elready
counted under the Levell or Levelll -
concentrations factora.

: where:

Calculate the value for the potentlal lmmazr

- foodcham contamination factor (PF} fqr the
. watershed as follows.

P,=Human feoll cham populauon value for

PO ,ﬁsh B “ . .

D= Dﬂnuou welght from Table 413 for
fisheryi.

i ;Number of fisheries subject to potentxal

: human food chain oontammatwn. :
In calculating PF: o :
" - ¢ Estimate the human food chain
population value (P) for a fishery (ar portion
of @ fishery)-as specified in section 4.1.3.3.2:1.
-¢_Asgign the fishery-{or portion of a-
fishery) a dilution weight as indicated in

Table 4-13-(section 4.1.2.3 1), except:.donot. .
- assign a dilution weight of-0.5 for a-“3-mile.

mixing zone in quiet flowing river; instead
.assign a dilution wexght based on the average

.-+ anpual fow. .

K PFis Iessthah 1, do notfound it to the
nearest integer; if PF is 1 or more, round to

- the nearest mteger Emertbe v&lue assrgned )

in Table 4-1..

41.3.3.24 Calculdaon vfpopulauon factor -
va}ue. ‘Sum the values for-the'Level I

concentrations, Level If concentrations, and

poteritial hurhan food ehain contamination - -

factots for-the watershed..Donot round this -
~ sum to'the nearest integer. Assign it-as the -

. population factor value for thewatershed: 4

Enter-this value in Table 4-1. - - .
413.33 Calculation of human food cbam

- threat-targets factor category value. Sum the
"~ food chain individual ahd population factor
....values for the watershed. Do net roind this

sum to the nearest integer. Assign it as the

~buman foed chain threat-targets factor:

. category ¥ value for the watershed. Enter thrs

: value in Table 4-1.

74134 Calculabon oflluman food cbam

threatscore for a-watershed Multiply the -
-~---human food chain threat factor tetegory- -
. -~ walues for likelihood of release, waste - - .
*characteristics, and targets for the watershéd,
and round the product to the nearest mteger N
* Thendivide by 82,500. Assign the resulting
. value, subject o a-maximam of 100; as the .
. .. human food chain threatacore forthe - -
" watershed. Enter this score in Table 4-1.
-~ 414 ‘Environmental threat. Evaluate the .
., environmental threat f~r the watershed-based
.- on-three factor categories: likelihoodof - -
: release waste characteristics, and targets.
-1 '4143 Environmental threat-likelihood of

release. Assign the same likelihood of release - ewironments being evalua ted @re.in fresli

factor category value for the environmental
threat for the watershed as wouldbe . -
sssigned in section 4.1.2.1.3 for the drinking

~ water threat. Enter thie valuein Table4-1. .

4142 Environmental threat-waste
‘characteristics. Evaludte the waste =~

_ characteristics factor category for each

watershed based on two factors: ecosystem
to:ncxty/pers:stence/bxoaccumulatmn and

. hazardous waste quantity.

- 41421 Ecosystem toxicity/persistence/

- bzoaccumvlabon Evaluate all those -
- hazardous substances eligible to be

~evaluated for texicity/persistenceinthe .. -

- drinking water threat for the watershed (see - -
section 4.1.2.2).

414211 Ecosystem tox;c)ty Assign an
. .ecosystem toxicity factor value from Table
. 4-19 to each hazardous substanceon the
basis of the following data lnerarchy‘ '

‘+ »-EPA chronic Ambient Water Qualrty
Criterion (AWQC) for the subsiance

« EPA chronic Ambient Aquatic Life .

- Advisory Concentratwns (AALAC] for the

substance
"« EPAacute AWQC for the ‘substance.
-"« EPA acute AALAC for the substance. -
:# Lowest LCes value for the substance. . . |
In assigning the ecosystem toxlcrty l'actor ’
value to the hazardous substance:
o If either an EPA chronic AWQCor .-

. .AALAC s available for the hazardous _ .
- substance, use it to assign the ecosystem

toxicity factor value. Use the chronic AWQC
in'preference to the chromc AALAC when ‘
. both are-available.” ..

. » X neitheris avmlable. use the EPA acute
- AWQC or AALAC to assign the ecosystem :
toxicity factor value:Use the acute AWQC in-
preference to the acute AALAC. - - :

- «_If none of the chonic and acite AWQCs
and AALACs is.available, use the lowest
LG value to assign’ ﬁ:e eoosystem toxnc:ty
factor value. .

.. lf an| L,Cuvalue rs also not av azlable.

- assigman ecosystem toxicity factor value ol‘okg R

- to the hazardous substance and use. other
hazardous substances for which data’ are
awnlable in evaluating the- pathway. -

“Ifan ecosystem toxicity factor value of 0is

assigned to all hazardous substances eligible ~. .

-to be evaluated for the watershied (that is,
insufficient data are available for evaluating
Cell the substances) use a default value of 100
" as the ecosystem toxicity facter value for all ’
these hazardous substances. - 7 -

With régard to theKWQC. AALAC or .

""LCee selécted for assigning the ecosystem

- toxicity factor value to the lxazardeus
“substance:

‘o if values for the selected AWQC. )
'AALAGC, or 1L.Css are availablé for both fresl:

- .water and marine water for:the hazardous .

.-mubstance, use the value that corresponds te
the type of water body (that s, frzsh water or
salt water) in which the sensitive - -7

: erivironments are located‘foassxgn the 5ot e
" ecosystem toxicity factor value to ﬂ:e i

hazardous substanoe -
K, however, some of the sensmve

water and some are in salt water, or if'any -
are in brackish water, use the'value tf-esh :
water or marine) thatiyields thé highér factor' -

" value to aesign the ecosystem foxicity factor
. value to the hazardous substance.

» K a value for the selected AWQC, . :
‘AALAC, or LCs is available for either fresh

. water of maritie water, but not-for'both,-use’

_ the available one to assign an ecosystem
toxicity factor value to the hazardous.
substance.
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Tms 4-19—ECOSYSTEM Tomw
FacToR VAw&c :

NmEPAchtonlc“OC‘u MLAC‘ISM!aNe

assign a value as Tollows:*
“ePa _» o -] Assigned
Less than 1 3rgA... e 10000
1 to 70 pgf ] 1000
Greater than 930 308 ug# NS ]
Greater than 700,30 4909 geg/ ... o
Greater than 1.000 ¢/ e —ooroas o § 1

11 nelttior an EPA chrosic AWGC nor EPA chronic
AALAL ds svaflable, assign 2 value hased on
the EPA acuts AWQC or AALAC a8 follows: ©

EPA acute AWGC or AMLAG - | Assigned

Less than 100 g/ ke mmmrecrimerrivorenr

TABLE 3-19. ECOSYSTEM TOXICITY
. FACTOR VALUES—Conciuded

tf neither an "EPA chronic or acute AWQC nor
EPA chronic or acute AALAC is available,
assign a valuve trom the LC;, as follows:

EPA acute AWQC or AALAC

T 1 A ed
Less than 3100 Mgl v cererrsrmscre e #0000
100 to 1,000 ng/i i 3,000
Greater than 1,080 40 10,000 pug/l.....] 380
Greater than 70,000 to 100,000 pgA-....... 0
Gm‘term 1&3:006 [T [ e — |

i none of the AWGTs and AALACS nor the LT,

} nmm»-mmo

-mac—mummomer
® RALAC—Ambient Aguatic Lite Advisory ‘Concen-

{rations.
*Use the AWQC wvaloe in -preference 20 the

AALAC when both are available. See text for use of
Yreshwater and marine values. - -

414212 Persistenve. Assigna Co
persistence factor value to each bazardous
substance as specified in section 412212,

to determine which pertion of Table 4-10 40

- use.Determine the predominant water

category based on distance as specified in
section 4.1.2.2.1.2, Fer contaminated
sediments with ao identified sewrce, uase the
point where measurement begins rather than
the prebable pomt of entry.

414243 Ecosystem biveccumidation
potential. Assign an ecosystem .
‘bioaccuraulation potential facter value to
each hazardous substance in the same"
maner specified for the bivaccumutation
potential factor m secfion 4.1.3.21.3, éxcept

* Use BCF data for all aywatic organisms.
not just fer aguatic human food chain
organises.

¢ Use the BCF data that correspunds to the
type ofwaterbody(ﬁrat is, fresh water or
salt water) in which the sensitive
enviroamenis {not fisheries) are iscated.

4.1.4.214 Calculation of ecosystem
toxicity/persisteaceybivaccumilation facior
vatue. Assign each bazardeus subsiance an
ecosystem toxicity/persistence factor value
frem Table 4-20, based on the values. -
assigned o the hazardous substance for the
ecosystem toxicity and persistence factors.
Then assiga each bazardous substance an
ecosystem doxicity/persistence/
bioaccumulation factor valne from Table
4-21, based on the valnes assigried for the
ecosystes dexicity/persistenrce and

10,000 except: ase the predominant water category 3 ; d
100 10 1,000 pg7t 2.5 1000 - (thatis lakes; or rivers, oceans, coastal tidal ~ ecosystem bivacousmidation potertial factors.
Greater than-1,000 to 10000;;9/1 ..... - #B ' waters, or Great Lakes) betiveen the probable  Select the hazardous substance with the
Greater than $0000 0 00800 sig7l ] %0 point of eatry and the nearest sensitive highest ecosystem texicity/persistence/
Greater $han 300,800 pgf o~ ... 1 envirornment {wot the tearest drinking water bioaccumalation factor valae for the .
i or rezourves intake) along the hazardens watershed ard use it to assiga the value to
substance migration path for the watershed this facter. Enter this vaiuem’rable 41
TABLE 4—20 --Eccsvsrem TOXICITY/PERSISTENCE FACTOR VALUES *
. : - Ecosysxem 101 faclor value
. Perststeme factor vahse )sccty p
- ' 18000 w000 ] w0 ] 1 19
1.0 198000 1,000 100 10 1 10
04 1 apoo | =0 »n L) 02 19
0.07 708 70 7 087 007 {0
0.0007. 7 87 8067 8007 00607 i 0
* Do ot toind 0 nearest ameger. i '
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